METADATA AND NUMERICAL DATA CAPTURE:
INTERFACIAL TENSION

3 —- Components

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 3-components

INTERFACIAL TENSION
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example 1s from:

Interfacial Tensions of Two-Phase Ternary Systems

Eizo Sada,! Shigeharu Kito, and Mineo Yamashita?
Departrment of Chemical Enginesring, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 484, Japan

Interfacial tenslons of two-phase agueous ternary systems
are presented. Measuramenis are conducted by use of the
caplllary riseé method of Bartell and Miller for seven systems
at 25°C and under the condition of equilibrium distributions
of golute concenirationg between the phases.

aT8 Jowrnal of Chermical amd Enginearing Data, Vol, 20, No. 4, 18975



INTERFACIAL TENSION (3 ii Components)
BENZENE, WATER, ETHANOL

Tabla |. Interfaclal Tensions of Ternary Systems at 25°C

I rvtar-

— facial
Concn, Density, Concn, Deansity, tension,
wt % g/fec wi % g/fcc dynjfcm

© — R

Aqueous phase Oirganic phasa

Benzene( l})=water(2)=—ethanol(s)
(5 (1) (2)
10,8 0.9782 98.6 1.2 0.8726
21.7 09826 97.1 26 08711
36.2 09365 94.0 5.4 0.85679
43.7 09172 91.3 7.9 0.Be56
50,1 0.8244 B7.3 11.4 08629
52.0 0.8690 79.3 18.0 0D.8588

This data set is
considered here.




Experimental Method Info:

Capillary rise

Temperature control: 0.02 K




im, Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Diaka Tables

> Property

Mi:-:turel

Reference Commpound Sanmnple

=l- 15?5 sad kit [
EI benzene

- i Sample 1 [om;:98m3 est)
El water 2' CLICK
- Sample 1 [em;39 9mi est)
Property

| Bethanol + benzene + water

1. SELECT the mixture for
which the data are to be

captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




im. Property and experimental method for ethanol + benzene + wakter - |EI|E|

TOperty Jroup: | R afraction: Surface tension: and Speed of sound j

Interfacial tenzion j
4

x|

1. SELECT the Property Group:

Refraction; Surface tension; and
Speed of sound from the menu.

AL OTHER UMITS

tethiod of meazurement: I

Experimental purpdze:

2. SELECT the Property: Interfacial
tension, for the example.

r

3. SELECT ALL OTHER UNITS to add a
multiplier (i.e., 0.001) as in the present example.

Comment |
[optional]

ak. Cancel




1. TYPE the conversion factor to convert the values in
the manuscript table to i N/mi.

Mon-standard conversion factor

Froperty walue in the onginal units multiphed by a
converzion fackar 1z property walue in Mdm;

Cancel

[Original “alue) * [Carnvversion Factor] = [Converted
Walue] in HAm

Enter the Cornvversion Factor here

|0.00|

2. CLICK OK




:
ue| %8 | SELECT Method of Measurement from the list

roperty oyl Provided. NOTE: Other can be a valid selection and
Popery: | Should include a brief description in the Comment field.

Units: IﬂLLDTHEHIJNHS

Method of measurement: | ower evnerimental method [please, describe in "Comments”]

Experimental purpoze: IF'rinn:ipaI objective of the wark,

2. SELECT the Experimental
Purpose from the list provided.

I:::urr_urnent |Ea|:uillar_l,l Rize. Bartell and Miller; J. &m. Chem. Soc., 50, 1961 [1928]
[optional]

3. CLICK OK




SELECTION of # of Phases in Equilibrium and # of Constraints

m. Interfacial tension {(* 0.001 N/m) as function of 1 variable(s)

M buare:

ethanal + benzene + water

Fhases in equilibrium: IE +| [ Constraints: IE |

Phaze of the Property Walue(s) I

dependent vanables: |1

SELECT the # of
Constraints (temperature
and pressure, here).

SELECT the # of Phases in
equilibrium. There are 2

phases; liqguid mixture 1 and
liquid mixture 2. =

u:ufl

Drefinibion of Measurement Bezultz [Abzolute v Relative]

| =




i, Interfacial tension (* 0,001 N/m) as function of 1 variable{s}

Misture: | athanal + benzene + water

Phazesz in equilibrium: |2 vI Conztraints: |2 vI

Independent variables: |1

Phase of the Property W alue(z] I

— Ihdependent whmoome—

Multiple samples for a given component can
be accommodated, but this is rarely needed.

jofl

j LItz I

j Uncertainty: I— [ %

— Deéfinition of Measurement R ezultz [Abzolute ve Relative]

=

— Data prezentation

IEHperimental values

=~

Comments (Dptionall: | Capilan Rise. Bartel and Miller: J. Am. Chem. Soc., 50, 1951 [1923)

Property and method

Murnerical D ata

Cancel




iw,. Interfacial tension (* 0.001 N/m) as function of 1 variable(s)

iture: Iethanu:ul + benzene + water j
Phazes in equilibrium: |2 vI Conztraints: |2 vI Independent variables: |-| Property et # |1 Sample # |-| vI Sample # |-| vI Sample # |1 vI
Precizion of the Property Y alue(s)
£ = 0.001 Mém (-

Phase of the Property Valuels] [Liquid misture 1 -

Phase 2

|

Eon 1 et e 1) SELECT Liquid mixture 1
Canstraint 2 (Fixed value of from the list pl‘OVided for the
| Phase of the Property

Value

|Independent wariable 1

— Definition of Measurement Besul zolute ve Relative] ————————————
| =

NOTE: Phase, Constraint and Independent

Variable field(s) appear automatically based on
the entered information and the Gibbs Phase Rule.

mlo




1. SELECT Phase 2 (Liquid mixture 2), Constraint(s)
(Temperature & Pressure) and the Independent Variable(s)
(Temperature) from the menus.

Mituire: Iethar‘u:ul + berizene + water

Phazes in equilibrium: |2 -.rl Congtraints: |2 vI Independent vanables: |-|

Phaze of the Property Y alue{z] ILiquid rristure 1

Precizion of the Property Yalue(z)
& #0007 MAm

Phase 2
ILiquiu:I mixtLre 2 j

Constraint 1 [Fized value of]
| Temperature | 9| Ligquid misture 1 | Value: |25

j Incertainty: IEI.EIE =

riks: I =

Constraint 2 [Fixed value of]

IF'ressure j ':'flLiquiu:I rixture 1 ol alue: |1D1.3 UnitS:IkF'a j Uncertainky: I— =z
y)

Independent vanable 1
I'W'eight fraction of benzene j ':'flLiquiu:I riixture 1 ' Units: | Dimersionless

j Uncertainty: I |

— Definition of Measurement Results [Abzolute vs Relative)

I Direct value

— Data prezental

Feernd) 2. TYPE the Constraint Values and SELECT
Units for the Variable(s) and Constraint(s).
Include approximate Uncertainties, if known.

Comments ||




. Interfacial tension (* 0.001 N/m) as function of 1 variable{s} ) ] 4

bistures | othancl + berzene + water

Phases in equilibriumm: |2 vI Conaztraints: |2 vI |Independent wariab 1 j

Phase of the Property W alue(s] |Liquid misture 1

—Phaze 2

1. SELECT Direct Value (as
compared with Relative Value)

ILiquid misture 2

from the list defining the

— Conztraint 1 [Fixed value of)

I Temperature

el Ml@easurement Results "= -

— Constraint 2 [Fixed value of)

I Preszure

j DfILiquid misture 1 j "alue: |-||:|-|_3 Units:lkpa j Unicertainty: I =

— Independent variable 1

IWeight fraction of benzene

Defintion of Measurement Besults [Abzolute v Relative]

j DfILil:|ui|:| mixture 1 _vJ UnitS:IDimensiDnless j Uncertainty: I— =z

I Direct value

2. SELECT the appropriate

Data presentation

Data presentation

IE:-:perimentaI vallies

S|€—" | method. Experimental values

here.

Comments (Dptionall: |Capilaw Rise. Bartel and Miller; J. &m. Chem. Soc., 50, 1951 [1923)

Property and method | Murnerical [ata I Cancel |

3. CLICK Numerical Data




iw. Interfacial tensinn £ 0 001 sAead 35 function of 1 variable(s

Action  Help

~. | TYPE, or much preferably,
——— PASTE the variable and
property values into the table.
See next page...

Agqueous phase

wt % g/fcc

Conen, Dansity,

Density, tension,

g/cc

(2)

10.8 0.9782
21.7 0.9626
36.2 0.9365
43,7 0.9172
50,1 0.8244

52.0  0.8890

Clear the Table

(1)
98.6
37.1
94.0
91.3
B87.3
79.3

Benzene(l)—water(2)=—ethanol(s)

(3)
1.2
2.6
5.4
7.9

11.4
18.0

0.8726
0.8711
0.8679
0.8656
0.8629
0.8588




. Interfacial tension {* 0.001 N/m) as function of 1 ¥ariable(s) - | Ellil

File Edit Action Help

War 1 | Property |
1 0.0oz2 17.2
2 0.003 .37
3 0.0E 364
4 0.03k 1.99
] 0.02k 1.09
E 0.212: 0.04

Table |. Interfacial Tensions of Ternary Systems at 25°C

I rvter-
facial
Concn, Density, Conen, Density, ftension,
wt % g/ce wi % g/cc dyn/cm

Benzene{l)=water(2)=ethanol(s)
(2) , (1) (3]
10.8 0.9782 98.6 1.2 0.8726
21.7 09626 97.1 2.6 08711
362 09365 54.0 5.4 0.8679
43.7 09172 91.3 7.9  0.8656
50,1 0.8844 B73 114 0.B629
520 08690 793 18.0 0.8588

Agqueous phase Organic phase

Clear the T able |

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




. Interfacial tension {* 0.001 N/m} as function of 1 variable(s) o [m] 4|
File Edit Action Help

War 1 | Froperty |
1 0.002 17.2
| = 1. CLICK View plot to see

a graphical representation
of the data.

i, Interfacial tension as function of Weight fraction of benzene + -1O] x|
Tools  Help

'IE_

14
Clear the Table |

12

2. Check for T
typographical
errors, and CLICK
OK, when done.




. Interfacial tension (* 0.001 N,/m} as function of 1 ¥ariable(s) - |EI|£|
File Edit Action Help

Yar 1 |Property |
1 0.002 17.2
2 0.003 9.37
3 0.01& 364
4 0.036 1.95
5 0.086 1.03
E 0.212 0.04

CLICK Accept

Caricel

Clear the Table Wigw plat




Guided Data Capture - Thermophysical and Thermochemical Data

=
File Edit Tools Help
i 1 i
BRelerencs SemB: | NOTE: The new data set now
= 1375 sad kit 0 appears in the tree under the
E}- benzene appropriate mixture.

- Sample 1 (om:;38m3 ext)
=) water

NOTE: DOUBLE CLICKING
on the data set allows editing of
all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




